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CONFINEMENT DYNAMICS IN THE REVERSED FIELD PINCH

The ZT-40M Team
Los A1a~ms National Laboratory

Los Alamos, New Mexico, 87545 USA

The study of Im.sic transport and confinement dynamics is central to the develop-
ment of the reversed field pinch (RFP ) as a confinement concept. Thus, the goal of
I-tFP research is to underst and the connection between processes that sustain the RFP
configuration and related trax]sport/col] fi]~ellle:lt properties. Recmtly, new insights
into confinement hat’e emerged from a detailed investigation of RFP electron and ion
physics. These insights derive from the recognition that both magnet ohydrodynanlic
(M HD ) anti electron kinetic effects play an important and stl ongly coupled role in
l{FP sustainment and confinement dynanlics. In this paper, we su]mllarize the results
of these studies ou the ZT-40hf experillvmt.
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the plasma edge. ln this model, electrons arc=accelerated by the applied electric field in
the core region of the discharge where the conlponent of E aloltg B (E. B) is nlaxilnized.
A low level of nlagnetic field stochast icit y, driven for example by raclial magnetic
field fluctuations, allows the momentum of the energetic electrons to transport across
the mean magnetic surfaces to the plasma edge region, where momentum is lost by
collisional processes and direct waJ1/limiter impact,

The loss of electron momentum at the plasma edge directly increases the discharge
loop volt age and decreases the global energy confinement .6 The magnitude of the n~o-
ment unl loss is clependent on t lm level of magnetic field stochasticit y (or field cliff u-
sivity ), the electron-ion collisional mean-free path (JO), and the ratio of the applied
elect ric field (l?+) to critical field (E. = k7’t/(2e Ao)) in the discharge. In presently op-
erating RFP experi]nenta, such as ZT-40M, the ‘(non-classical” contrilmtion to g)ohal
resis(ivity I)y electron n~,-m]entun] 10SS ~]]ay l~e as high as 5070. This cent ril~u( ion is
ex petted to drop ill the next generation of 1{FP experinmlts (ZTH, RFX ) due to
o~erat ion with reduced field diffusivit y slid at lower values of E@/EC,

The concept of elect mn moment u]n diffuswn provides a natural link to the M 1?D
riolnillated ion dynamics descrilxd shove, If ●nerget ic ●lect rolls carr:y a sut)st aut ial
fract i(m of t lie Illenll current ill the edge plarml~. regi{)ll, aq prelilllinary n]easllrel]wllts
r.rl] ZT-40hl SU~KWt ,S then t heir generat ion and trw]sport physics can directly efrect.
the wean field profiles and MHD stability of the discharge. on the other hand, the
nmgnet ic field diff’usivity that drives the elect roll moment UIII t ral]sport is directly re-
l~ted to M H D fluct uat ions] activity, l’ji[l~, t Ilere exists a IIRt urat col]ttect iol) Ixt wvell

hll{[) and kind ic process, and t Iwir associated effects on the electron and ion ~lYIIfiIII

its, This concept ual nmdel of c(mfine]]wt]t provides gul(la])ce for col~tinuing resrarr]]
ill t IIe areas of R1’P ccr]]finellmlt, transport mid sustainmetlt physicst
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